SUMMARY A series of 31 infants and children with acute duodenal ulcer verified by endoscopy was studied over an eight year period. Eighteen (58%) of them were under 2 years of age. The most common symptom was upper gastrointestinal bleeding (n=27, 87%). Twenty nine patients (94%) had a preceding illness characterised by diarrhoea, upper respiratory tract infection, or fever, which was not necessarily treated with antipyretic drugs. Initial endoscopy showed that ulcer lesions were solitary in 14 patients and present on the anterior wall (n=11), posterior wall (n=2), or both (n=1). Multiple ulcers were found in 17 patients, and present in the bulb with (n=6) or without (n=11) extension into the second part of duodenum. The most conspicuous finding was the irregularly shaped ulcers seen in eight young children with similar clinical and endoscopic features. Sixteen patients were re-endoscoped one to two weeks after the initial examination; the ulcers had entirely disappeared in 13, and there were only small residual ulcers in three. Thirty patients were treated medically and only one (with uncontrollable haemorrhage) required operation. Most patients were symptom free two to six years after the initial diagnosis.
Acute peptic ulcer in infancy and childhood occurs in many diseases; these include spontaneous ulceration in neonates, Cushing's ulcer in diseases of the central nervous system, 'stress' ulcer, and dru induced ulcer-for example, after taking steroids. A review of published reports showed that most acute peptic ulcers in infancy and childhood were diagnosed by barium meal study, or at laparotomy, or even necropsy.1-7 Radiographic studies may fail to show an acute duodenal ulcer because it is usually superficial, either causing no deformity of the duodenal wall or located on the anterior wall of the bulb. 8 On the other hand, there may be false positive results if the duodenal bulb is svastic or irritable during a barium meal study. These problems are virtually non-existent with endoscopy, which has replaced barium examination during the last decade and is now the examination of choice in infants and children with gastrointestinal diseases. 1042 The evolution of endoscopic features during the course of acute duodenal ulceration in childhood, however, has to our knowledge never been described. Additionally, so that we may better understand the pathogenesis of acute duodenal ulcer, more clinical information is needed. We began to use endoscopy in children under 6 years of age in this large referral hospital in 1977,11 and since then we have identified 31 patients with acute duodenal ulcer, which was clearly a different entity from chronic duodenal ulcer. This paper investigates the clinical and endoscopic features seen at the initial visit and during follow up in these 31 patients. Patients Table 2 shows that at initial endoscopy ulcers were solitary in 14 patients, and distributed over the anterior wall (n=11), posterior wall (n=2), or both Figure Endoscopic appearance in a 3 year old boy with irregularly shaped ulcers at (a) the duodenal bulb and (b) in the second part of duodenum.
were similar in both groups. Analysis of the haemoglobin concentration at the initial presentation shows that the single ulcer group tended to have a higher incidence of profound anaemia (haemoglobin concentration <80 g/l) than the multiple ulcer group, although there were no significant differences between the two groups. With respect to the endoscopic morphology of the ulcer lesions, eight cases with irregularly shaped ulcers were identified.
The endoscopic features of the ulcers in these patients were: that they were multiple and shallow, they varied in size from pinhead to several cm, they were well demarcated and irregularly shaped, they were distributed over the whole bulb (with or without extension into the second part), and they healed rapidly-usually within two weeks of the initial bleed ( figure a and b, There have been no instances of recurrent ulcers in the two to six year period since the initial diagnosis.
SERUM GASTRIN CONCENTRATIONS
Gastrin analysis was performed in 11 patients. The ranges of their fasting serum gastrin concentrations were 36*2-58 5 pg/ml for two patients with solitary duodenal ulcers, 13.3-88-3 pg/ml for five patients with multiple duodenal ulcers confined to the bulb, and 26*4-69.9 pg/ml for four patients with multiple ulcers that extended from the bulb into the second part. Gastrin measurement could not be performed in the remaining patients who were either enrolled before the assay was available, or did not provide sufficient serum for analysis. The observed range of fasting serum gastrin in normal Chinese children using the same method were 40-183 pg/ml in 30 infants aged 2-6 months, 36*5-110 pg/ml in 14 infants aged 7-12 months, 20*5-140 pg/ml in 23 children aged 1-2 years, 13*7-189 pg/ml in 97 children aged 3-5 years, 12-111 pg/ml in 17 children aged 6-9 years, and 5-3-97-6 pg/ml in 32 children aged 11-15 years. In addition, 12 patients (39%) also had various associated underlying diseases of differing severity as predisposing factors. This suggests that most of the acute duodenal ulcers in the series were secondary, with a preceding illness or identifiable underlying diseases which acted as a non-specific stressful episode and potentially predisposed to the acute type of ulcer development. No methods exist, however, to quantify this stress, and it could be argued that in some of the cases, acute duodenal ulcers may have been directly related to infection. Supporting evidence may be in that Candida albicans was isolated from oesophageal ulcers in two patients who had apparently similar ulcers in both duodenum and oesophagus. Thus the relation between infection and acute duodenal ulcer may be analogous to that between antral gastritis and Campylobacter pylori, which is interesting, but still controversial. Catastrophic predisposing factors such as trauma, sepsis, operation, burns, or diseases of the central nervous system (except the one case oftuberculous meningitis) were rarely seen in this series, because patients in these categories were too ill to permit endoscopic evaluation. This is different from previous reports mostly from surgical units whose patients required surgical intervention. [1] [2] [3] [4] Other predictive features such as age and sex as well as the commonest sym?toms are in agreement with those of earlier studies. -3 5Recent observation in our children with chronic duodenal ulcers has shown that 60% of the patients had family members affected by peptic ulcer diseases. 15 16 This study, on the contrary, showed that multiple lesions in acute duodenal ulcers in childhood were common. Furthermore, solitary ulcers often occurred on the anterior wall of the duodenal bulb, and multiple ulcers extending from the bulb into the second part of duodenum were not rare. Indeed, fasting serum gastrin concentrations were within normal limits in the later four patients with extending multiple ulcers. This together with the lack of recurrence indicate that the Zollinger-Ellison syndrome is not a likely diagnosis in these patients. The stress or secondary ulcer is often shallow without induration, and difficult to recognise radiologically.5 Endoscopy provides the best visualisation of the shape, number, and distribution of acute duodenal ulcers.
Follow up endoscopy in 16 patients has shown that acute duodenal ulcers in childhood after viral illness with or without treatment with antipyretic drugs often healed within one to two weeks of the initial bleed irrespective of the morphology, size, site, and number of the ulcers. Endoscopic and clinical follow up of these patients also suggests that, in contrast with chronic duodenal ulcers, acute duodenal ulcers are usually self limiting without recurrence, and follow up endoscopy may be unnecessary. Operation has been commonly considered the treatment of choice for serious complications of acute peptic ulcer in childhood, such as uncontrollable bleeding or perforation. 1-3 5 6 Only one of our patients required operation, and this shows the less serious problems with acute duodenal ulcers in this series in striking contrast with the serious outcome of stress ulcers often seen in other critically ill patients. Moreover, conservative management of the patients with acute duodenal ulcers was successful by short term treatment with antacids, H2 receptor antagonists or a mucosal cytoprotector alone. No patients relapsed, which usually occurs in children with chronic duodenal ulcer once treatment has been stopped. '3 Perhaps the most interesting endoscopic features of this series, not previously reported, is that of the irregularly shaped ulcers seen in eight patients. These patients shared common clinical features: they were infants or toddlers, they had had a viral illness with fever, antipyretics had been given before upper gastrointestinal bleeding had occurred, and they did not recur after a long period of follow up. The endoscopic lesions in these eight patients also had common characteristics, as shown in the results.
Aspirin is known to be associated with gastric ulcer, but the causal relation between aspirin and duodenal ulcer remains uncertain. 17 Acute duodenal ulcer 779 ulcers. Seven of them also had a history of taking antipyretic drugs, but none had irregularly shaped ulcers. 13 In this series, infants with irregularly shaped ulcers often were fasted by their anxious mothers when they had acute diarrhoea. Starvation, plus a viral illness or its related stress, probably enhance the likelihood of developing acute duodenal ulcers when ulcerogenic drugs like aspirin were also given. Ament described a case with a small superficial lesion like an aphthous ulcer in the second part of the duodenum.10 Krasna et al and Rosenlund et al reported cases of childhood duodenal ulcers confined to the second part of the duodenum. 15 18 Their cases differed from ours, who showed irregular ulcers both in the bulb and extending to the second part. As these eight and the other patients in the present series showed similar courses both clinically and endoscopically, it is premature to draw a conclusion that these irregular ulcers may implicate any particularform ofacute duodenal ulcers in early childhood.
In summary, the present results are at variance with previous reports in showing that acute duodenal ulcers in childhood often appear as multiple lesions, may be irregularly shaped, and may extend into the second part of duodenum. These acute ulcers are generally benign with rapid healing, and do not relapse. Febrile illnesses of viral or other origin, often in combination with ulcerogenic drugs, frequently preceded upper gastrointestinal bleeding.
The mechanisms by which these preceding events produce acute duodenal ulceration requires further study.
